Identification, molecular cloning, and sequence analysis of a deoxyribose aldolase in Streptococcus mutans GS-5.
Bacterial fitness in the environment, where nutrients are limited and competition is intense, plays a central role in survival and virulence of the organisms. Deoxyribose aldolase, found in several species of bacteria, is known to be involved in the catabolism of deoxynucleosides arising from dead cells, thereby giving a selective advantage to the microorganisms with a capability to consume DNA as an alternative carbon and energy source. A gene encoding a deoxyribose aldolase gene ( deoC) was identified in the cariogenic Streptococcus mutans strain GS-5 by comparative sequence analysis and gene cloning. The gene encodes a protein of 220 amino acids, having a predicted molecular weight of 23.3 kDa with a p I of 5.44. The gene was cloned into the expression vector pFLAG-1, and the biological function of the gene product was analyzed by a complementation assay with a deoC(-) Escherichia coli mutant SPhi063. Transformation of the E. coli SPhi063 with the plasmid construct allowed this organism to grow on glucose minimal medium supplemented with 2 mM deoxyadenosine or deoxythymidine. These results showed activity of deoxyribose aldolase, confirming the identity of the gene. Utilization of exogenous deoxynucleotides as a carbon and energy source may confer a survival and growth advantage to S. mutans over other bacteria in dental plaque, suggesting that deoxyribose aldolase may be a contributing factor to virulence.